The scotoma for red or for green wvould vary according to the illuminant-the yellow light of the carbon filament -lamp or the blue-white light of the gas-filled globe. He considered that it was a matter that required investigating and standardizing. In answer to Dr. Sinclair, he did not think it made any difference so long as one was within the focusing range of the eyes how far the object was away from the patient. It was purely a question of the angle subtended by the object and the angular velocity of that object. The question of angular velocity had possibly not been quite sufficiently considered by many of the observers who worked at short ranges. The work of Bjerrum was doubtless carried out at 2 metres or more, because, in those days, the importance of illumination had not been appreciated, and it was only by working with minute objects at this great distance that a sufficiently small stimulus could be obtained to enable the scotoina to be mapped out in daylight. If the work had been carried out with artificial illuminants with coloured objects at a shorter distance the scotomata would have been discovered. It was important that the object be miioved sufficiently slowly to enable tlhe mental process of recognition to be performed.
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On Late Infection after Sclerostomy. By T. HARRISON BUTLER, M.D.
THE first decade of the present century witnessed a definite advance in the campaign against chronic glaucoma which was initiated by von Graefe, who in 1857 published his paper upon the effect of iridectomy in glaucoma. This operation is still performed by some ophthalmologists for all varieties and by most for the acute form of the disease. Towards the end of the past century, however, there was a general feeling that the classical iridectomy for chronic glaucoma left much to be desired and that in the majority of cases it failed to normalize the intra-ocular tension. The most favourable statistics showed that at most 50 per cent. of iridectomies were successful in chronic glaucoma, and many surgeons would not admit more than 40 per cent. My own iridectomies have been satisfactory in not more than 45 per cent., and many, if not the majority, of the eyes that have been saved show a fistulized scar. Recognizing the need for improvement, de Wecker attempted to devise an operation which would give a filtering scar, and his sclerotomy was widely practised with, however, no notable success. Even to-day it had adherents, among them Emile de Grosz, who finds it useful in buphthalmos.
It was left to La Grange to solve the problem, which he effectually did with his well known operation which, first performed in 1903, was described in 1905.
In 1907 Herbert published an account of his wedge-isolation operation, which is a safe and fairly reliable method of fistulization. It is to-day employed by not a few surgeons, among them by Jameson Evans and Wilfred Allport of Birmingham. I have seen a large number of the results obtained and they are in the main thoroughly satisfactory, so much so indeed that one marvels that the distinguished inventor has abandoned the operation himself in favour of other procedures, some less effective, others reactionary and dangerous.
In 1908 Holth began to use a punch to obtain a filtering scar, and in In December, 1909, Elliot published in the Ophthalrmoscope a preliminary communication upon the use of the trephine in glaucoma. This operation has been developed and improved by Elliot, who had the advantage of the almost unlimited material afforded by an Indian ophthalmic hospital, and is at the present time more widely adopted than any other for the treatment of chronic glaucoma. It is performed by the majority of ophthalmic surgeons in the British Empire, in the United States, and in many other countries. Many trephine for all varieties of the disease, including the most acute forms. If correctly performed the trephining operation yields excellent results, and probably if adopted early in the disease will effect a cure in about 75 per cent. of the cases. As a matter of fact my own statistics give this figure for all cases of glaucoma simplex.
In Germany and some other Central European countries trephining has lost ground, and there is a strong tendency to revert to iridectomy. Two causes have contributed to this reaction. The War has given a distaste for operations which were wholly devised in enemy lands, and the liability to late infection, which seems to have been unduly frequent in Germany, has made the operation unpopular. At first the trephine operation was well received in Germany, and among others, Stock was warm in its praise. Soon, however, case after case of late infection was reported: Kuhnt, Axenfeld, Harms, Schur, Stoewer, and others being among the sufferers. In consequence there is a prejudice against the trephine, and Meller, Haab, and others, have given it up as a routine operation, and reserve it for a few exceptional cases. Heine's cyclodialysis is now preferred, and even for the chronic form of glaucoma, iridectomy would appear to be the most popular operation in Germany.
A critical study of the literature relating to the modern fistulizing operations leads to the conclusion that there is almost a consensus of opinion that these procedures are more efficient in reducing hypertension than iridectomy, but that the danger 6f late infection is a serious offset which has deterred many from adopting sclerostomy, and has driven them to older and less efficient operations. There seems even to be a tendency to revert to the middle ages of ophthalmology and to trust to miotics and abandon operations in glaucoma simplex. Asmus, in a paper entitled Fur und wider Elliot," takes a more sensible view. He finds that the results which he has obtained from the trephine are so superior to those following older methods, that he says we must not abandon the better method but must seek out and avoid the causes which tend towards late infection and by an improved technique eliminate the defects which predispose to it.
It is at once obvious that every case should be carefully worked up and recorded in detail in order that others may recognize the clinical features and be acquainted with those slight errors in operating which conduce to failure.
It has been my misfortune to have treated nine patients (eleven eyes) who have suffered from late infection. Of these nine patients, seven were operated upon by me. In August, 1915, I published in the Ophthalmoscope eight of these cases under the title, "The Tragedy of Sclerostomy." Some of these original patients have had a second or third attack and two more have appeared. At the time I was so disgusted with these real tragedies that I abandoned sclerostomy and reverted to iridectomy. I carefully recorded a series of iridectomies and found that the results were so futile that a change must be made. I reverted to the trephine, and a comparison of my later results afforded such a conclusive vindication of the fistulizing method that I shall never again perform iridectomy for glaucoma simplex. My statistics show that at most 45 per cent. of iridectomies are successful whereas sclerostomy yields about 75 per cent. of good results. During the years 1918 and 1919 I trephined forty eyes for glaucoma simplex and till recently all were successful. Two have reappeared with raised tension and have been retrephined with success.
After a lapse of five years I am now able to review my cases of late infection in a better perspective and to study them with a judicial mind. 'My late infections have all followed the trephine operation and Holth's punch operation, I shall consider them under these heads:- J.,an,alcoholic woman. Trephined by me in 1919. Late infection sevenl montlhs later. As a result filtration has been abolished and a re-trephine will be called for.
F.-This man had lost one eye from a late infection, which followed the punch operation and will be described later. In February, 1916, the remliaining eye was trephined by Lieutenant-Colonel Elliot at the Birmingham Eye Hospital. Six months later I found pus in the lacrymal sac and excised it. In 1920 a late infection set in but complete recovery took place. There was no pus in the sacs at the time of the two operations, but there is little doubt that the eyes were infected from the nose. The lacrymal sac on the side of the lost eye never contained any pus.
In all these three cases there was no error of technique in the operation and in the first two no cause was detected for the inflammation. These three infections amounted to less than 2 per cent. of all the operations. The net result is that among 160 trephining operations there was no loss from late infection, but that three eyes suffered, and that two of them will have been submitted to a second operation. Here then we have no cause to speak of the tragedy of trephining.
(2) Cases February, 1914 . In May, 1915 , fifteen months after the operation, the patient appeared with the eye in a state of acute panophthalmitis. She stated that she had had "ulcers " on the lid for a fortnight and that then the eye " suddenly went wrong." The eye was eviscerated.
Here we have a clear case of infection from the outside, probably with a staphylococcus.
F. Operation in April, 1915. He was a bad straining patient and a little vitreous was lost. A week later the anterior chamber had not re-formed and there appeared to be a minute orifice in the conjunctiva. For a month the tension remained at 30
Schi6itz, but then it fell to 7, and the eye was hypotonic for two months. The fields of vision increased in size, and vision improved from P6 to i In Nov-ember, 1915, six months after the operation, F. appeared witlh a late infection. He stated that the eye had been painful for four days. There was a Ahite area over the punch hole and flakes of lymph on the iris. After a month's treatment the eye was quiet, but there was iris bombe, and no useful visionl. As I considered that it m-night cause synipathetic ophthalmitis, I removed it. Later, as already described, the second eye was trephined by Colonel Elliot and also suffered a mild late infectioln. In this case there was a clear source of infection, although at the time there was no sign of it. In August, 1916, I found pus in the sac on the opposite side and excised it.
The operation was not a normial one for there was loss of vitreous and there appeared to be a hiatus in the conjunctiva covering the aperture.
J. In February, 1914, the right eye was operated upon with the punch. A small button-hole was made in the flap and was sewln up. In March there was no signl of any hole in the conjunctiva, the scar was flat and there was no sign of ectasia. Filtration was good, and the tension was normal. Vision had improved from hand reflex to counting fingers.
In April, 1915, the eye became painfull and patient reappeared. I found that there was a sinall regular bleb with no sign of any weakness in the centre. The eye was intensely injected and there was a hypopyon. Uinder treatmuent the eye became quiet, but it was soft and had no useful sight, so I removed it.
Here again there was an error in technique. The flap was button-holed, and, although there was no sign of it later on, it is plrobable that there was a weak spot wlhich allowed organisrmis to enter the eye. The second eye was operated upon at about the sam-ie time with a permainent good result. The patient was last seen in April, 1918. These three patients all lost the eye, and one of them nearly lost both. One was an alcoholic, and the other two had abnormal operations. In all, three of these cases are noted as alcoholics.
Fg. In January, 1914, both eyes were trephined for chroniic glaucomna. The right eye was nearly blind from glaucoma simplex which, quite uniknown to the patient, had advanced till but a peripheral islet of the field was left. This eye had never given any further trouble lnor lhas the islet of visuat field conitracted further. The left conjunctival flap was button-holed at the operation an-d there was nio restoration of the anterior chamber for two weeks. The resuilt was a good one, but there was a dark thin area in the centre of the scar.
In June, 1915, there was a severe attack of late infection which took the form of an irido-eelitis with mnuch muco-purulent discharge. Complete recovery took place. In October, 1915, there was a second milder attack. In November there was a third attack of a mild iritis.
All wen-t well for five years. The field was normiial, vision G, and the tension was normiial.
In June, 1920, she got up perfectly well, but during the Imiorniiing the eye rapidly began to get painful and a discharge appeared fromn the lids. I saw her the same day. I found an acute mn-uco-piirulent conjunctivitis with engorgement of the v-essels round the aperture. This+was covered by a yellow (odemuatous conjunctiva. There was loss of iris gloss and visible engorgemilent of the iris vessels. There were small synechiw round the pupil anid the whole cornea was hazy. The conjunctivitis proved to be resistant to treatm-lent although the diseharge showed nlo organisms. Ultimately the eye settled dowNn, but the lens has becomie cloudy, and vision in the only seeing eye has sunk to ,,-0.
In this case the onset of the iritis aind of the conjuinetivitis appears to have been simliultalneous.
G. This lady had lost an eye which was reinoved by Mr. Pooley because it contained a tumour. The remiaining eye was affected with glaucoma simplex. In June, 1914, it was operated upon with Holth's punch. A year later the tension was subnormnal, but cataract was slowly dev,eloping as a nuclear haze. The scar had become ectatic.
On June 4, 1915, Mrs. G., calile up again because her eye was red. The sear was milky white and gave the impression that a mould was growiing upon it. There was no sign of iritis, but the eye was injected. This condition rapidly cleared up. Examination showed that the scar was actually infected with a saprophytic mould which grew on culture media as a green colony. It was submitted to the Professor of Botany at Birmingham University. The fungus was stated to be M1atcor septatus. This fact appears to be of great imiiportance, for if a saprophytic mould can grow upon the conjunctiva it is evident that it has been profoundly modified, and in a sense devitalized by the long-continued oedemia.
In July, 1916, a year later, there was a relapse of the infection. Again a white colony was seen on the conjunctiva over the apertutre. This tilmie no mlould was found and the organism was Staphylococcus albus.
Decemiiber, 1916: A third attack of the samne type was easily cured, but it left a flat scar with total abolition of the bleb, which had grown smyialler after each attack.
In February, 1919, the tension rose and remained at about 50 Schidtz. In Marlch, 1919, the eye was trephined again. At the present tiimie, nearly seven years after the first operation, the eye is quite soft, and shows no sign of glaucomia. The sight is poor because the cataract has grown denser. It is possible that I miiay yet remove the lens, perhaps with return of useful vision.
L., an alcoholic femuale, was trephined in April, 1913, for glaucomiia of a subacute type. In Septeimiber she was stung on the lid by a wasp. A mild infection followed. The result was closure of the aperture with cessation of filtration. S. Holth's punch operation in January, 1914 . In November, 1914 , there was a severe local infection of the scar, with great pain and irido-cyclitis. A complete recovery was attained, but there was a tendency for the tension to become raised ill spite of a large filtering bleb.
H. As stated above, the right eye was lost from an acute l)anophthalmnitis. The left eye was punched in February, 1914. The patient, an alcoholic, excitable fem:ale, behaved badly at the operation, and a drop of vitreous appeared in the aperture. The flap was not sutured. Two days later, when the eye was dressed for the second timue, the flap was seen rolled back over the cornea, and had to be sutured in place. The result was satisfactory, and when last seen the eye was still useful with vision A'g. In June she camne up with an acute iritis which yielded to treatment. The site of the operation was inflamed and yellowish.
Conditions which favour Late Infectiont.-A study of the cases cited makes it abundantly clear that the trephine operation is not one which furnishes a large percentage of examples of late infection. In 158 operations I have only thuts suffered once, and the eye made a good recovery. If I include the two other cases of my own in which the operation was performed in the most admirable manner by colleagues, we get but three cases in 160 operations, and not one led to the loss of an eye. I have no example in my series of an eye lost from late infection after the trephine operation. After the punch operation the case is widely different. In forty operations three eyes have been totally lost, one seriously damaged, and four others have experienced milder attacks. It is at once obvious that the scar left by the punch is far more vulnerable than the trephine scar. Probably there is more bruising, and in at least one case the flap was button-holed by the pressure of the punch. In consequence this operation belongs to the past. A button-hole is a serious menace and has led to more than one of my disastrous results. I rarely now make a buttonhole, but in some cases the conjunctiva is so friable that it may tear. In this case it is imperative to trephine well away from the damaged area. Of course the flap must be cut as thick as possible and treated with extreme gentleness.
A small bulging ectatic scar hps a low vitality and is more likely to become infected than a larger cushion scar. Every effort should be made to attain the latter type, but up to the present we cannot comnmand the ideal scar in all cases.
Hypotony appears to be one of the conditions which favour late infection. I noted it in three of my cases. In one the tension had been slightly above the normal for a long time. Then it sank below the normal and shortly afterwards the eye became infected. It may be that in this case the hypotony was part of the cyclitis, but I do not think so.
Local septic foci, such as disease of the nasal sinuses or lacrvmal apparatus, are very dangerous. I never operate without syringing out the lacrymal sac.
Alcohol.-This has been a factor in many of my cases. Nature of the Infection.-Unfortunately, owing to the War, my bacteriological investigations have been difficult and often impossible. In one case I found the mould Mucor septatus, in another Staphylococcus albus, and another was apparently sterile. I regard the Staphylococcus albus as a wolf in sheep's clothing and I now refuse to operate when it is present in a culture from the conjunctival sac.
Symptoms.-These have been related. There is always a local infection of the scar, and generally a smart irido-cyclitis, often with hypopyon. There is usually a severe conjunctivitis which appears to be part of the inflammation rather than the cause.
Result.-As a rule the inflammation quiets down, but frequently the scar cicatrizes and filtration ceases. In these cases the tension is apt to rise again, and the operation must be repeated. Cataract is a not uncommon complication of a late infection. In the majority of cases the irido-cyclitis clears up and the media remain clear. All degrees of inflammation are met with, and the result depends upon the severity of the attack.
Treatment.--Rest in bed. Atropine. Treatment of the conjunctivitis. Hot box.
How to avoid Late Infection.-One should get over the idea that the operation is an easy one. Cultivate a perfect teehnique and be as rapid as possible, consistent with good work. Cut the flap so as to include all the tissues. Avoid bruising the flap. Use sharp trephines. Suture the flap. Carefully search for any local septic focus. Use an antiseptic lotion for all time. I advise a 1 in 10,000 solution of oxy-cyanide of mercury employed nightly in an eye bath.
Conclusion.-The trephine operation is not liable to be followed by late infection. The fact that there is a gain of 20 to 25 per cent. between trephine and iridectomy far outweighs any danger from this complication.
DISCUSSION.
Mr. MALCOLM L. HEPBURN said he was under the impression that Mr. Harrison Butler intended to read a paper on late infection, thereby discouraging, what in his opinion was the best operation for chronic glaucoma, and he (the speaker) was prepared with a paper to show that late infection was not so common as he presumed Mr. Harrison Butler would say it was. But Mr. Harrison Butler seemed to have become converted in the middle of his paper, because he mentioned almost all the points he (Mr. Hepburn) had included in the paper he had intended to read. Mr. Hepburn had done 125 trephinings, and had had only one case of suppuration. At first, he was not sure whether Mr. Harrison Butler meant by "late infection " only suppuration, or whether he would include irido-cyclitis and iritis. He now gathered that all kinds of infection were included. Iritis was common after trephining, and therefore he always used atropine as a routine measure. He had intended to refer to the importance of making the flap as thick as possible, and, since Mr. Butler had also emphasized this point, he would like to withdraw-his own paper.
Mr. S. H. BROWNING asked whether the eyes referred to in the paper were examined bacteriologically before the operation, and if so, what were the illethods employed ? He gathered that the author followed out Elschnig's work and m-lethod, but that did not meet with general approval. Elschnig got 694 sterile cultures out of 1,500 eyes. Mr.
Harrison Butler said he would not operate again if Staphylococcus albus were found to be present; but that organism was found in nearly 100 per cent. of the cases at Moorfields. The author did not say whether the organisms found were pneumococci-which were very common in eye infections. If the surgeon only looked for pus, he would be led astray, because eyes which looked quite healthy were found to contain pneumococci, streptococci, and Staphylococcus anre7is in numbers sufficient to warrant postponement of the operation. The addition of this information would make Mr. Harrisonl Butler's paper more comnplete.
Mr. LEIGHTON DAVIES asked whether the author had notes as to the character of the conjunctiva in the cases in which late infection occurred. The thickness of the flap used varied very lmluch, and he had often wondered whether a thin conjunctiva might be answerable for the occurrence of late infection. He had seen only one case of late infection in 150 operations, and he believed there w%as a very thin conjunctiva in that case. He operated on both eyes in that patient, but late infection occurred in only one of them. The eye quieted down. Mr. M. S. MAYOU said he regarded the thickness of the flap as a v-ery important protection against infection, hence he made a straight incision into the conjunctiva, so that the scar tissue should not interfere with the filtration fromii the trephine hole inlto the subconjunctival tissue. Another protection against infection which had been forcibly brought home to him was the quantity of fluid which leaked out from the anterior chamber through the trephine hole. He did a double trephine for a wollman, and a year later she got acute conjunctivitis, and both trephine holes became yellow with pus and slough, yet there was no infection of the anterior chamber at all, although the fluid was leaking externally. Under treatment, the conjunctivitis cleared up, and the trephine holes closed, but there was hypotony for the following eighteen months. The eyes were very soft. Three years after the operation her tension was almost nornmal again. He thought it probable that those eyes were saved by the quantity of fluid which leaked from the anterior chamber and kept the wound cleansed. He had had only one instance of late infection after trephining; he had seen two others, however; in all of these recovery was good.
Mr. HARRISON BUTLER (in reply) said that he was sorry that Mr. Hepburn had anticipated a paper condemning sclerectomly operations. His previous publications upon the subject had been written at a time when he was smalrting from the impression made by several cases of late infection which had followed the punch operation and not the trephine. He thought that some of the speakers had confused the slight iritis which immediately followed some operations, with late infection which occurred some rnonths or even years after the intervention. Late infection had a definite and unmistakable symiiptomi-complex. He was interested in Mr. Browning's remarks. He was well aware that, in order to determine whether the conjunletival sac was sterile or not, complicated methods must be adopted, methods which were too lengthy for ordinary clinical work. He was getting more and more suspicious of the Staphylococcus albuts, and he now rarely opened a globe until he had obtained a sterile result from a fortyeight hours' culture on blood-agar or blood-serum. If after forty-eight hours' incubation no colonies were visible he hoped that the sac was more or less sterile. The method was admittedly not perfect but was a good working makeshift. A speaker had said that if one waited for a sterile sac no operations would be performed. This was hardly correct, for with a little patience success was usual, and but a few operations had to be done in the presence of organisms. Mr. Browning said that Elschnig's methods were wrong. If this were so, he cordially invited Mr. Browning to come to the Oxford Congress and lighten the darkness. He felt that the matter was most important and that Mr. Browning should instruct the Congress as to the best practical methods to adopt to detect dangerous organismns in the conjunctival sac. The excellent series of operations published by Continental surgeons could not be ignored; there were men recording a thousand extractions with mriinimal loss-, and these iimen were most careful about couijunctival micrococci. With regard to Mr. Leighton Davies's question about the thickness and general condition-of the conjunctiva in the eyes which suffered late infection; he could not answer this because the infection took place so long after the operation. On the whole he did not think that all the failures had thin flaps. In conclusion, he said that the good effects of the operations for producing filtering scars were so transcendent in comparison with those after iridectonily that they imust not be frigliteined by a few cases> of late infection. He would again emphasize the fact that he had only had one such case aniong the treplhinings he had perfornmed hirnself, aM(d that a mlild onie; this aImiong
